In Table 2 is a segmental analysis of the intestine indicating that the most affected area is the duodenum and upper jejunum. This can be inferred from detailed dynamic analysis of the whole bowel studies. The finding of a major disorganization of sodium transfer in this area is in accordance with the earlier findings of Greenough (1965) , which demonstrated cessation of diarrhoea by duodenal aspiration.
The present studies have avoided some of the difficulties of segmental studies and the failure to calculate resecretion into the intestine which have made previous studies in this field difficult to interpret. It appears that the defect in sodium transport is complex and involves general depression of ion movement as well as reversed net transfer.
This disturbance may not be peculiar to cholera and elucidation of these problems may have applications in other diarrhoeal states. Although extremely rare, the condition known as chloridorrhoea is of particular interest since it appears to be the only disorder in which a specific and probably isolated abnormality of electrolyte absorption in the intestine has been recognized. The study of this condition may yield valuable information about the normal processes of electrolyte transport.
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The typical child with congenital chloridorrhoea has had profuse, watery diarrhoea from birth; severe dehydration often occurs and mortality is high. A metabolic alkalosis is a constant feature and it was this which first drew attention to the fact that the disease was different from other forms of severe infantile diarrhoea in which an acidosis is the rule. Darrow (1945) and Gamble et al. (1945) independently noted that the concentration of electrolytes in the stool water of their patients was uniquely different from other forms of diarrhoea. In particular, the chloride ion concentration was remarkably high, a circumstance from which the name of the disease is derived. Whereas chloride concentration in normal stools is very low, of the order of 6-36 mEq/l., and certainly lower than the sum of the concentrations of the cations sodium and potassium, in chloridorrhoea the concentration of chloride is often greater than 100 mEq/l. and the diagnosis of the disease rests nowadays on the finding of a stool chloride concentration greater than the sum of the sodium and potassium concentrations (Evanson & Stanbury 1965) . The excessive frcal loss of chloride results in a hypochloremia. The observation that the low plasma chloride is associated with a very low urinary chloride loss suggests that the kidney is able to conserve chloride normally and is apparently not involved in the disorder affecting intestinal chloride handling.
An acquired form of chloridorrhcea has been recognized in a few patients who have hypokalemia, itself usually the result of prolonged diarrhoea (Evanson & Stanbury 1965) . Correction of the hypokalkmia results in reversion of the stool chloride excretion to normal. This may be a mechanism by which diarrhoea could be prolonged after the initiating cause has been relieved. The incidence of this phenomenon is unknown, however, probably because measurement of stool electrolyte concentrations in diarrhoea is unfortunately rarely performed.
Theoretical ways in which chloridorrhoea could be produced are: (1) An excessive secretion of chloride-containing fluid from the stomach, pancreas or biliary tree. (2) Secretion of chloride by the small and/or large intestinal mucosa. (3) Failure of the normal processes for chloride absorption in the intestine, leaving an excess of chloride in the lumen to be lost in the stools with water.
Investigation in Manchester of a 15-year-old boy with this condition revealed no evidence for an -excessive secretion of chloride into the duodenum, discounting the first possibility.
Perfusion studies of the jejunum showed electrolyte and glucose transport to be normal here also. Since it is likely that chloride is transported across the normal jejunal mucosa by the simple passive process of diffusion down an electrochemical concentration gradient, it is not surprising that chloride transport was normal in the jejunum of this patient.
Perfusion of the ileum, however, revealed some striking abnormalities. While in the normal ileum sodium and chloride are absorbed against a considerable concentration gradient, in this patient these ions were secreted into the lumen, more chloride than sodium traversing the mucosa. Bicarbonate ions, which are normally secreted into the lumen until the concentration there is much higher than plasma levels, were absorbed in this subject and the luminal concentration fell to one-quarter of that in plasma. The luminal contents became more acid as bicarbonate was absorbed during perfusion in contrast with normal ileal perfusate which becomes more alkaline, and these observations may go some way to explaining the metabolic alkalosis of these patients.
These findings can best be explained in terms of a model for normal ileal ion transport which has been proposed (Turnberg et al. 1970) (Fig 1) . According to this concept, sodium ions are transported across the mucosa in a directly linked exchange for hydrogen ions and similarly chloride ions are absorbed in exchange for bicarbonate ions secreted. The secreted hydrogen and bicarbonate react in the lumen to form CO. which can then simply diffuse across the mucosa. Since usually more chloride is absorbed than sodium, more bicarbonate is secreted than hydrogen, the net result of the two secretory processes being the accumulation of bicarbonate in the lumen. The findings in our patient with chloridorrheea suggest that the chloride/bicarbonate exchange was effectively reversed, resulting in chloride secretion and bicarbonate absorption. It is recognized that the normal ileum is capable, under some circumstances, of chloride secretion rather than absorption. This phenomenon has been observed in animals and, as an occasional spontaneous occurrence, in man, and it seems probable that the tendency towards chloride secretion predominated in this patient. The most likely explanation for the secretion of sodium is that this is secondary to the pH gradient set up across the mucous membrane by the absorption of bicarbonate (Fig 1) . Absorption of bicarbonate leaves the lumen more acid and makes the mucosa more alkaline and the pH gradient so produced will tend to oppose secretion of hydrogen via the normal sodium/hydrogen exchange. Sodium absorption would be reduced and, if the pH gradient is steep enough, hydrogen ions may move from lumen to mucosa and thus induce sodium secretion via a reversal of the cation exchange. The findings that more chloride than sodium was secreted and that the lumen became more acid during perfusion support this suggestion.
An indirect assessment was made of this patient's colonic function by measuring stool electrolyte concentrations and the electrical potential difference across his rectal mucosa. The stool sodium and potassium concentrations were in the normal range found by Wrong et al. (1965) and the potential difference of 20 mV, lumen ofthe Na+/H+ exchange as described in the text negative to serosa, was also similar to normal (Edmonds & Godfrey 1970) . Since the electrical potential is thought to be derived predominantly from active transport of sodium, it is likely that sodium transport was also normal in this subject. The stool chloride concentration was markedly higher than normal and was of the order of 150 mEq/l. Since the lumen was electrically negative to the mucosa, chloride ions must have entered the lumen against an electrochemical gradient, presumably by an active secretory process. Stool bicarbonate concentrations of 5-10 mEq/l. were lower than normal and it is likely that reversal of a chloride/bicarbonate exchange, thought to occur in the normal colon, was responsible for these findings in the patient with chloridorrhoea. In summary, the most likely cause for abnormalities found in chloridorrhrea is a chloride/ bicarbonate exchange acting in the direction opposite to normal in both the ileum and colon. This proposed mechanism could account both for the loss of chloride in the stools and for the systemic alkalosis.
